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Objective:  To  report  the  prevalence  of  lymphatic  ﬁlariasis  and  intestinal  parasitic  infections
in school-aged  children  living  in  a  ﬁlariasis  endemic  area  and  discuss  about  the  therapeutic
regimen adopted  in  Brazil  for  the  large-scale  treatment  of  ﬁlariasis.
Methods:  A  cross-sectional  study  including  508  students  aged  5-18  years  old,  enrolled  in  public
schools within  the  city  of  Olinda,  Pernambuco.  The  presence  of  intestinal  parasites  was  analyzed
using  the  Hoffman,  Pons  and  Janer  method  on  3  stool  samples.  The  diagnosis  of  ﬁlarial  infection
was  performed  using  the  rapid  immunochromatographic  technique  (ICT)  for  the  antigen,  and
the  polycarbonate  membrane  ﬁltration  for  the  presence  of  microﬁlariae.  Descriptive  statistics
of  the  data  was  performed  using  EpiInfo  version  7.
Results:  The  prevalence  of  ﬁlariasis  was  13.8%  by  ICT  and  1.2%  by  microﬁlaraemia,  while  intesti-
nal  parasites  were  detected  in  64.2%  of  cases.  Concurrent  diagnosis  of  ﬁlariasis  and  intestinal
parasites  was  9.4%,  while  31.5%  of  students  were  parasite-free.  Among  individuals  with  intesti-
nal  parasites,  55%  had  one  parasite  and  45%  had  more  than  one  parasite.  Geohelminths  occurred
in  72.5%  of  the  parasited  individuals.  In  the  group  with  ﬁlarial  infection  the  prevalence  of
soil-transmitted  helminthiasis  was  54.5%.
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Conclusions:  The  simultaneous  diagnosis  of  ﬁlariasis  and  intestinal  parasites  as  well  as  the  high
frequency of  geohelminths  justify  the  need  to  reevaluate  the  treatment  strategy  used  in  the
Brazilian  ﬁlariasis  large-scale  treatment  program.








Prevenc¸ão  e  controle
Prevalência  de  doenc¸as  negligenciadas  em  escolares:  ﬁlariose  linfática  e  parasitoses
intestinais
Resumo
Objetivo:  Descrever  a  prevalência  de  infecc¸ão  ﬁlarial  e  de  parasitoses  intestinais  em  escolares
numa área  endêmica  de  ﬁlariose  e  reﬂetir  sobre  a  opc¸ão  terapêutica  utilizada  no  Brasil  no
tratamento  coletivo  para  ﬁlariose.
Métodos:  Estudo  transversal  envolvendo  508  alunos  na  faixa  etária  de  5-18  anos  cadastra-
dos em  escolas  públicas  do  município  de  Olinda-PE.  Realizou-se  a  investigac¸ão  da  parasitose
intestinal  em  três  amostras  de  fezes,  analisadas  pelo  método  de  Hoffmann,  Pons  e  Janer.  A
investigac¸ão  ﬁlarial  foi  feita  com  teste  antigênico  pela  técnica  de  imunocromatográﬁca  ráp-
ida  (ICT)  e  pesquisa  de  microﬁlárias,  utilizando  ﬁltrac¸ão  em  membrana  de  policarbonato.  Para
análise  de  dados  utilizou-se  a  estatística  descritiva  através  do  programa  EpiInfo  versão  7.
Resultados:  A  prevalência  de  ﬁlariose  por  ICT  foi  de  13,8%  e  por  microﬁlaremia  de  1,2%,
enquanto a  de  parasitoses  intestinais  foi  64,2%.  A  concomitância  do  diagnóstico  ﬁlarial  e  de
parasitoses  intestinais  foi  de  9,4%  e,  31,5%  eram  isentos  de  ambas  as  parasitoses.  Entre  os  indi-
víduos  com  parasitoses  intestinais,  55%  eram  monoparasitados  e  45%  poliparasitados.  A  presenc¸a
de geohelmintos  ocorreu  em  72,5%  dos  parasitados.  No  grupo  com  infecc¸ão  ﬁlarial  a  ocorrência
de  geohelmintíase  foi  de  54,5%.
Conclusões: O  diagnóstico  simultâneo  de  infecc¸ão  ﬁlarial  e  parasitose  intestinal,  bem  como  a
elevada  frequência  de  geohelmintos  justiﬁcam  uma  reavaliac¸ão  da  estratégia  terapêutica  do
tratamento  coletivo  no  programa  de  ﬁlariose  no  Brasil.
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Neglected  diseases  (ND)  are  a  set  of  diseases  caused  by  par-
asitic agents  that  lead  to  signiﬁcant  physical,  cognitive  and
socioeconomic harms  in  children  and  adolescents,  mainly
among low  income  communities.1 They  represent  a  public
health challenge,  particularly  those,  such  as  ﬁlariasis,  which
impact on  morbidity  and  can  cause  severe  and  long  term
disability.2
The  geographic  distribution  and  development  of  the  ND
are closely  related  to  poverty  in  consequence  to  the  scarcity
of basic  sanitation,  and  are  associated  to  other  health
problems.3,4 The  World  Health  Organization  (WHO)  considers
as a  public  health  problem  a  set  of  17  different  ND  dis-
tributed in  148  countries.  Of  these,  100  are  endemic  for
two or  more  of  these  diseases,  and  six  countries  for  six  or
more ND.5 Nine  of  them  are  present  in  Brazil2,6 and  seven
of these  diseases  are  considered  as  priorities  by  the  Health
Ministry (dengue,  Chagas  disease,  leishmaniasis,  malaria,
schistosomiasis, leprosy  and  tuberculosis).6 The  state  of
Pernambuco has  developed  intervention  strategies  for  the
reduction and  eradication  of  the  following  diseases:  Cha-
gas disease,  leprosy,  schistosimiasis,  trachoma,  lymphatic
ﬁlariasis, geohelminthiasis  and  tuberculosis.7In  Brazil,  lymphatic  ﬁlariasis  is  endemic  only  in  the
metropolitan region  of  Recife,  state  of  Pernambuco.8 The
efforts to  eradicate  this  disease  must  focus  on  the  preven-




tontrol  or  stabilization  of  the  morbid  complications  of  the
nfection.9
Infections  with  soil-transmitted  helminths  (geohelminthi-
sis) impose  a  great  burden  on  the  poor  populations
orldwide. The  WHO  considers  priorities  for  large-scale
reatment programs  the  parasitic  diseases  caused  by  Ascaris
umbricoides, Ancylostoma  duodenale,  Necator  americanus
nd Trichuris  trichiura.10 Schistosomiasis  is  another  disease
hat causes  harm  to  the  exposed  population,  and  the  collec-
ive treatment  is  also  considered  a  control  strategy  by  the
HO.10
There  are  few  studies  on  the  prevalence  of  intesti-
al parasitosis  in  Pernambuco.  In  2005  the  National  Plan
or Surveillance  and  Control  of  Intestinal  Parasitic  Diseases
dentiﬁed few  studies,  conducted  with  different  methods
nd heterogeneous  populations,  which  showed  prevalence
anging from  23.3%  and  66.3%  among  school-aged  children
r those  who  attended  public  health  services.11
The  control  of  the  diseases  caused  by  helminths,  as  well
s other  agents,  aims  to  alleviate  suffering,  reduce  the
overty and  to  support  equal  opportunities  for  men  and
omen.10 Prophylactic  chemotherapy  represents  the  main
trategy for  control  of  the  ND,  using  the  available  anti-
elminthic drugs,  either  alone  or  in  combination,  to  reduce
orbidity and  the  sustained  transmission.  Since  some  ofhese are  broad-spectrum  drugs  that  can  simultaneously
reat several  diseases,  their  use  represents  an  operationally







































































































The  transmission  of  lymphatic  ﬁlariasis  occurs  only  in
hree urban  areas  of  the  Metropolitan  region  of  Recife
PE): Recife,  Jaboatão  dos  Guararapes  and  Olinda.12 Recife
as the  ﬁrst  Brazilian  city  to  join  the  mass  treatment
rogram,13 followed  by  Olinda  in  2005.13 The  treatment  reg-
men adopted  in  Brazil  was  the  collective  treatment  with  a
ingle drug  (dietilcarmabazine),  not  in  combination  with  an
nti-helminthic drug  (albendazol)  which  is  recommended  by
he WHO.9
Thus,  this  study  aimed  to  report  the  occurrence  of  intesti-
al parasitosis  and  ﬁlarial  infection  in  a  ﬁlariasis  endemic
rea, and  to  discuss  about  the  therapeutic  regimen  adopted
n Brazil  for  the  collective  treatment  of  ﬁlariasis.
ethods
he  study  was  conducted  in  the  Sapucaia  neighborhood  of
linda city  (PE).  This  municipal  district  is  located  six  kilo-
eters from  the  state  capital  and  has  an  area  of  37,9  km2
98.13%  of  it  is  an  urban  area),  where  377,779  inhabitants
ive in  123,954  permanent  private  households  and  25,523
n subnormal  agglomerates.  Regarding  the  urban  infrastruc-
ure, 105,546  households  are  served  by  the  public  water
upply, 103,398  have  their  garbage  collected  by  a  clean-
ng service,  45,613  have  an  exclusive  bathroom  and  sewage
ystem, 102,907  have  electric  energy  provided  by  an  elec-
ric power  company  (with  measure  system)  and  32,370  have
 nominal  monthly  income  from  one  half  to  one  minimum
age.14 We  choose  the  Sapucaia  neighborhood  because  it
s a  unit  of  collective  treatment  of  the  lymphatic  ﬁlariasis
lobal eradication  program  of  the  municipal  district.13
We  conducted  a  cross  sectional  study.  The  study  pop-
lation was  constituted  of  5-18  year  old  school  students
nrolled in  public  schools  in  the  Sapucaia  neighborhood  from
009 to  2010.  The  Secretary  of  Education  provided  a  listing
f the  508  students  aged  5-18  years  and  enrolled  in  the  pub-
ic municipal  schools  in  the  neighborhood.  Sample  size  was
alculated based  on  this  population  of  508  students;  esti-
ating a  prevalence  of  1.1%  microﬁlaremia  for  the  municipal
istrict, a  design  effect  =  1.0,  a  standard  error  =  1.6%  and
 95%  conﬁdence  interval  we  obtained  n  =  124.  Taking  into
ccount the  possibility  of  drop  outs,  we  estimated  a  sample
ize of  149  students.
Inclusion criteria  were:  belonging  to  the  pre-determined
ge group  and  agreement  of  the  child  and  his/her  legal
uardian to  participate  on  the  study  by  signing  an  informed
onsent. In  order  to  enroll  a  larger  number  of  participants
e conducted  educational  lectures  for  the  teachers,  parents
nd students.
Venous blood  samples  were  drawn  from  11  p.m.
nd 1  a.m.  The  diagnosis  of  ﬁlariasis  was  established
y immunochromatographic  rapid  test  (ICT  Diagnosticx,
inax NOW®)  that  uses  polyclonal  and  speciﬁc  monoclonal
ntibodies15 and  by  the  polycarbonate  membrane  ﬁltration
echnique.
For the  ICT  card  test  we  used  100  L of  blood  on  the
peciﬁed region  of  the  card,  which  was  closed  after  approx-
mately 30  seconds.  The  card  was  read  after  10  minutes.
hen the  W.  bancroft  antigen  is  present  in  the  sample,  it
s captured  by  the  AD12  monoclonal  antibody  present  in  the




wAguiar-Santos  AM  et  al.
onsidered  positive  when  two  pink  lines  were  identiﬁed,  and
egative when  only  the  control  line  was  displayed.15
The  search  and  quantiﬁcation  of  circulating  microﬁlariae
ere performed  using  the  ﬁltration  technique  with  a  3  m
ore polycarbonate  membrane.  When  the  results  with  1  mL
lood were  negative,  further  9  mL  were  subsequently  ﬁl-
ered for  conﬁrmation  of  negativity.  The  membrane  was
xed and  stained  by  Carazzi’s  haematoxylin,  and  then  read
y optic  microscopy  (160x).  The  ﬁltration  technique  was
onsidered negative  when  no  microﬁlaria  was  identiﬁed  in
0 mL  of  blood,  and  positive  in  the  presence  of  1  ≥  microﬁ-
aria.
For the  investigation  of  intestinal  parasites,  three  stool
amples obtained  on  different  days  and  kept  in  10%
ormaldeid were  analyzed  using  the  Hoffmann,  Pons  and
aner method.  The  test  was  considered  positive  if  one  or
ore parasites  were  found  in  any  of  the  samples.
Data  entry  and  validation  were  done  in  the  Epi  Info
atabase, version  6.04d,  with  double  input  and  correction  of
he identiﬁed  differences.  Analysis  of  the  descriptive  statis-
ics (mean  and  distribution  of  frequencies)  was  done  with
pi Info  version  7.
The study  was  approved  by  the  Research  Ethics  Commit-
ee of  Aggeu  Magalhães  Research  Center/Fiocruz  -  PE  (CAAE
069.0 095  000-06).  The  tests  results  were  notiﬁed  to  the
hildren’s’ guardians  by  the  schools,  and  all  those  with  ﬁlar-
al  infection  or  intestinal  parasites  were  given  the  speciﬁc
reatment.
esults
ests  for  ﬁlarial  and  intestinal  parasites  were  concomitantly
erformed for  159  children.  Mean  age  was  9.8  years  (5-
8); 53.4%  (85/159)  were  male  and  46.6%  (74/159)  were
emale. Intestinal  parasites  were  identiﬁed  in  64.2%  chil-
ren (102/159),  and  ﬁlariasis  was  diagnosed  in  13.8%  by  the
CT technique  (22/159).
Concurrent ﬁlarial  and  intestinal  parasites  were  diag-
osed in  9.4%  (15/159)  students,  and  31.5%  (50/159)  were
ree from  any  parasites.  From  the  total,  87  (54.7%)  individ-
als were  positive  for  intestinal  parasites  and  negative  for
lariasis, and  7  (4.4%)  were  negative  for  intestinal  parasites
nd positive  for  ﬁlariasis.
Among the  individuals  who  were  positive  for  intestinal
arasites, 45%  (46/102)  had  more  than  one  parasite  iden-
iﬁed in  stools.  Geohelminths  occurred  in  72.5%  (74/102),
ith A.  lumbricoides  and  T.  trichiura  being  the  most
revalent parasites.  For  the  Ancilostomatidae,  Enterobius
ermicularis and  Strongyloides  stercoralis  cases,  most  of
hem were  observed  among  the  individuals  with  more  than
ne intestinal  parasite.  Two  cases  of  Schistosoma  mansoni
nd one  of  Taenia  sp  were  diagnosed,  all  of  them  in  individ-
als with  more  than  one  intestinal  parasite.  The  prevalence
f intestinal  protozoa  was  51%  (52/102),  with  Giardia  lam-
lia being  the  most  common  among  the  Sarcomastigophora
Table 1).
Regarding the  diagnosis  of  ﬁlariasis,  among  the  22  cases
iagnosed by  the  ICT  card  test,  20  were  negative  and  2
ositive for  the  search  of  microﬁlariae  (in  10  mL  of  blood).
hus, the  prevalence  of  microﬁlaremia  was  1.2%  (2/159),
ith parasite  quantiﬁcations  of  5  mf/3  mL  and  25  mf/mL.
Epidemiological  assessment  of  neglected  diseases  in  children  
Table  1  Intestinal  parasites  in  children  and  adolescent  stu-
dents  in  Olinda,  Pernambuco,  2009-2010.
Variables  n  %
Intestinal  parasites
Positive 102  64.2
Negative 57  35.8
Total 159 100
One  parasite  only
Nematodaa 33  32.3
Sarcomastigophorab 22  21.6
Platyhelminthesc 1  1
More than  one  parasite
Nematodaa 12  11.8
Sarcomastigophorab 4  3.9
Sarcomastigophorab +  Platyhelminthesc 1  1
Nematodaa +  Sarcomastigophorab 22  21.6
Nematodaa +  Platyhelminthesc 4  3.9
Nematodaa +  Sarcomastigophorab
+  Platyhelminthesc
3  2.9
Total 102  100
a Ascaris lumbricoides; Ancilostomatidae; Enterobius vermicu-
laris;  Strongyloides stercoralis and Trichuris trichiura.
b Endolimax nana; Entamoeba coli; cysts of the histolytica





























the researchers.4c Hymenolepis nana; Schistosoma mansoni; Taenia sp.
From  the  137  children  with  negative  rapid  test,  118  had
the night  ﬁltration  test  performed,  which  conﬁrmed  the
negative results.  The  analysis  of  the  distribution  of  ﬁlarial
infection according  to  the  age  and  gender  showed  a  greater
a
c







One parasite  only
T. trichiura  
G. lamblia
More than  one  parasite  
A. lumbricoides,  T.  trichiura  
A.  lumbricoides,  T.  trichiura,  S.  stercoralis  
A.  lumbricoides,  T.  trichiura,  Ancilostomatidae  
A.  lumbricoides,  G.  lamblia  
A. lumbricoides,  cysts  of  the  histolytica  complex  
A. lumbricoides,  E.  coli  
A.  lumbricoides,  H.  nana  
T.  trichiura,  H.  nana  
E.  coli,  cysts  of  the  histolytica  complex,  G.  lamblia  253
revalence  among  males  (Table  2),  but  the  difference  was
ot statistically  signiﬁcant  (p  >  0.05).
Table  2  shows  the  frequency  and  distribution  of  the
ntestinal parasites  identiﬁed  among  children  with  positive
larial rapid  test  (ICT  card  test).  Geohelminths  were  the
ost prevalent  parasites  with  54.5%  (12/22),  with  A.  lumbri-
oidis being  the  most  frequent  one.  Cases  of  Ancilostomidae
nd S.  stercoralis  were  only  observed  among  those  individ-
als with  more  than  one  intestinal  parasite.  No  cases  of  E.
ermicularis,  S.  mansoni  or  Taenia  sp  were  diagnosed.  The
revalence of  intestinal  protozoa  among  these  children  was
6.4% (8/22),  and  Giardia  lamblia  was  the  most  common
mong the  Sarcomastigophora.
iscussion
oncurrent  infection  with  both  lymphatic  ﬁlariasis  and
ntestinal parasites  was  observed  in  nearly  10%  students.  The
valuation of  the  association  between  intestinal  helminths
nd ﬁlarial  infection  in  the  studied  area  is  nevertheless
imited because,  in  addition  to  the  low  frequency  of  ﬁlar-
al infection,  the  distribution  of  both  diseases  is  different
ithin the  age  groups:  while  the  prevalence  and  intensity
f A.  lumbricoides  and  T.  trichiura  tend  to  increase  among
re-school children,  peak  among  school-aged  children  and
o decline  in  adulthood,  the  highest  frequency  of  lym-
hatic ﬁlariasis  is  observed  among  adults.4 The  difﬁculties
n establishing  comparisons  among  the  studies  conducted  in
ifferent countries  on  the  frequency  of  lymphatic  ﬁlariasis
nd helminthiasis  has  been  previously  reported,  and  justi-
ed due  to  the  different  epidemiological  methods  used  byLymphatic  ﬁlariasis  and  intestinal  helminthic  infections
re two  of  the  seven  most  prevalent  ND  among  the
hronic infections  in  the  world.16 Moreover,  it  is  generally
ith  ﬁlarial  infection  diagnosed  by  the  ICT  test  in  Olinda,
n  (%)  Age  Gender
Mean  Male  Female
15  (68.2)  7.4  11  4
7  (31.8)  9.7  5  2
22  8.2  16  6
4  6.7  2  2
2  6.0  1  1
2  7.5  1  1
11  7.6  9  2
1  7  1  -
1  5  1  -
1  9  1  -
3  8.7  2  1
1  8  -  1
1  6  1  -
1  9  1  -
1  8  1  -




























































































cknowledged  that  the  ND  do  not  occur  in  isolation.  Geo-
raphical overlap  of  populations  multi-infested  with  one  or
ore soil-transmitted  helminths,  schistosomiasis  and  ﬁlarial
orms has  been  reported  in  many  countries,17,18 particularly
mong the  poorest  populations,19 a  situation  that  adversely
ffects the  growth  and  physical  ﬁtness  in  childhood.
The  prevalence  of  intestinal  parasites  was  high  (64.2%),
nd poliparasitism  was  observed  in  45%  of  cases.  Helminths
ere the  most  frequent  observed  parasites,  which  conﬁrms
hat the  geohelminthiasis  still  represent  a  signiﬁcant  health
roblem.20 Among  the  helminths,  the  greatest  prevalence
ere observed  for  A.  lumbricoides  and  T.  trichiura,  simi-
arly to  what  has  been  shown  in  other  studies  conducted  in
razil.20,21
The  frequency  of  ﬁlarial  infection  when  analyzed  only  by
he search  for  microﬁlariae  in  blood  was  low  (1.2%);  when
ssociated with  the  ICT  it  improved  to  13.8%.  The  use  of  the
ormer technique  as  the  only  diagnostic  tool  for  detection
f ﬁlarial  infection  can  result  in  the  under  diagnosis  of  indi-
iduals with  low  parasitic  load  (as  observed  in  children),  and
lso of  those  who  are  infected  but  who  show  no  ﬁlariae  in
he blood  (asymptomatic  infection),22 but  have  the  potential
o contribute  to  further  transmission.  The  ICT  test  is  more
ensitive than  the  search  for  microﬁlariae  in  the  blood  and
an detect  the  adult  forms  of  W.  bancrofti.  It  is  currently
ndicated as  the  diagnostic  method  of  choice  for  mapping
he distribution,  as  well  as  to  check  on  the  eradication  of
ymphatic ﬁlariasis.15
The  age  group  analyzed  has  been  historically  consid-
red as  a  group  with  lower  infection  rates  than  those  of
oung adults,23 which  is  attributed  to  the  limitation  of
he techniques  previously  used  (direct  search  of  micro-
lariae in  blood)  and  to  the  subclinical  manifestations
n the  initial  phases  of  the  infection,  which  leads  to
ifﬁculties in  the  identiﬁcation  and  to  subsequent  under-
epresentation of  children  in  epidemiological  studies.23
urthermore,  although  the  collective  treatment  of  the  dis-
ase had  not  been  implemented  by  the  Health  Secretary  of
linda by  the  time  of  the  study,  the  individual  investigation
nd treatment  were  already  being  conducted,  which  may
ave contributed  to  the  low  frequency  of  ﬁlarial  infection
he area.
Due to  the  geographic  overlapping  of  endemic  diseases
istribution, combined  strategies  of  eradication  or  control
f ND  have  been  proposed,  particularly  for  countries  of  the
ub-Saharan Africa,  using  a  combination  of  drugs  with  ther-
peutic effect  against  multiple  parasites.24
In  1997  the  WHO  launched  a  global  program  for  the
radication of  ﬁlariasis  as  a  public  health  issue  up  to
020.25 One  of  the  elements  of  the  strategy  consists  in
locking the  transmission  by  collectively  treating  all  the
opulations living  in  risk  zones.  The  treatment  schedule
roposed by  the  WHO,  with  the  association  of  two  drugs
dietilcarbamazine and  albendazol)  assures  a  wide  spectrum
ombination for  the  treatment  of  lymphatic  ﬁliariasis  and
ntestinal geohelminths,  which  have  been  recognized  as  co-
ndemic diseases.  This  strategy  simpliﬁes  the  treatment,
mproves adhesion  and  can  be  easily  adopted  by  the  existing
ublic health  services  without  overloading  them.26
In  co-endemic  communities,  programs  for  lymphatic  ﬁl-
riasis control  that  use  combined  therapy  have  resulted  in
reater treatment  adhesion  than  a  single  drug  therapy,  dueAguiar-Santos  AM  et  al.
o  the  most  obvious  beneﬁts,  such  as  the  visible  elimination
f A.  lumbricoidis  worms.27 A  systematic  review  that  ana-
yzed the  use  of  albendazol  for  the  treatment  and  control
f lymphatic  ﬁlariasis  concluded  that  the  effect  of  this  drug
n ﬁlarial  parasites  needs  further  investigation;  however,  it
as observed  that  other  health  beneﬁts  consequent  to  the
se of  albendazol  can  improve  the  adhesion  to  the  collective
reatment of  ﬁlariasis.28 Also,  several  mass  treatment  pro-
rams that  included  albendazol  for  the  control  of  lymphatic
lariasis have  shown  that  this  inclusion  results  in  a  signiﬁ-
ant and  continuous  decline  in  the  prevalence  of  helminthic
nfection.29
Side  effects  that  could  preclude  the  association  of  alben-
azol to  the  treatment  regimen,  such  as  intestinal  occlusion,
ave not  been  reported.  Furthermore,  there  is  no  evidence
f increased  side  effects  when  the  association  with  albenda-
ol is  compared  with  the  treatment  with  dietilcarbamazine
lone. In  countries  such  as  Indonesia,  where  the  preva-
ence of  intestinal  helminths  infection  is  high,  the  use  of
he combination  of  dietilcarbamazine  plus  albendazol  in  the
rogram for  control  of  lymphatic  ﬁlariasis  resulted  in  a  sup-
lemental impact  on  the  program  for  control  of  intestinal
elminthic infections.30
In  conclusion,  the  results  of  this  study  conﬁrm  the
ssociation between  intestinal  geohelminths  and  lymphatic
lariasis infections,  which  may  result  in  the  reevaluation  by
he Health  Secretaries  of  the  Metropolitan  Region  of  Recife
nd the  Health  Ministry  on  the  association  of  albendazol  with
ietilcarbazamine in  the  areas  where  the  mass  treatment  is
o be  implemented,  as  a  combined  strategy  for  the  control
f both  endemic  diseases.
unding
onselho  Nacional  de  Desenvolvimento  Cientíﬁco  e  Tec-
ológico (process  no:  476336/2008-2).
onﬂicts of  interest
he  authors  declare  no  conﬂicts  of  interest.
eferences
1. Mathers CD, Gore FM, Patton GC, Ferguson J, Sawyer SM. Global
burden of disease in young people aged 10-24 years: authors’
reply. Lancet. 2012;377:28.
2. Hotez PJ. Neglected infections of poverty in the United States
of America. PLoS Negl Trop Dis. 2008;2:e256.
3.  Streit T, Lafontant JG. Eliminating lymphatic ﬁlariasis: a view
from the ﬁeld. Ann N Y Acad Sci. 2008;1136:53--63.
4.  Padmasiri EA, Montresor A, Biswas G, de Silva NR. Controlling
lymphatic ﬁlariasis and soil-transmitted helminthiasis together
in South Asia: opportunities and challenges. Trans R Soc Trop
Med Hyg. 2006;100:807--10.
5. World Health Organization (WHO). First WHO report on
neglected tropical diseases: working to overcome the global
impact of neglected tropical diseases. Geneva: WHO; 2010,
172p.6. Brasil. Ministério da Saúde. Doenc¸as  negligenciadas: estratégias
do Ministério da Saúde. Brasília: Ministério da Saúde; 2011.
7. Pernambuco. Secretaria de Saúde. Plano para reduc¸ão












3Epidemiological  assessment  of  neglected  diseases  in  childre
Pernambuco 2011-2014. Pernambuco: Secretaria de Saúde;
2011.
8. Freitas H, Vieira JB, Braun R, Medeiros Z, Rocha EM, Aguiar-
Santos A, et al. Workshop to evaluate the epidemiologic
situation  of lymphatic ﬁlariasis in the Municipality of Belém,
Pará, Northern Brazil. Rev Soc Bras Med Trop. 2008;41:212--6.
9. World Health Organization (WHO). Integrated preventive
chemotherapy  for neglected tropical diseases: estimation of
the number of interventions required and delivered, 2009-2010.
Wkly Epidemiol Rec. 2012:17--27.
10. World Health Organization (WHO). Preventive chemotherapy in
human helminthiasis. Coordinated use of anthelmintic drugs in
control interventions: a manual for health professionals and
programme managers. Geneva: WHO; 2006. p. 74.
11. Brasil, Ministério da Saúde. Plano nacional de vigilância e con-
trole das enteroparasitoses. Brasília: Ministério da Saúde; 2005.
p. 42.
12. Medeiros Z, Gomes J, Béliz F, Coutinho A, Dreyer P, Dreyer
G.  Screening of army soldiers for Wuchereria bancrofti
infection  in the metropolitan Recife region, Brazil: implica-
tions for epidemiological surveillance. Trop Med Int Health.
1999;4:499--505.
13. Rocha AC, Marcondes M, Nunes JR, Miranda T, Veiga J, Araújo P,
et al. Elimination and Control of Lymphatic Filariasis Program:
a partnership between the Department of Health in Olinda,
Pernambuco state, Brazil and the National Center of Lymphatic
Filariasis. Rev Patol Trop. 2010;39:233--49.
14.  Instituto Brasileiro de Geograﬁa e Estatística (IBGE). Censo
demográﬁco 2010. Rio de Janeiro: IBGE; 2011.
15.  Weil GJ, Lammie PJ, Weiss N. The ICT ﬁlariasis test: a rapid-
format  antigen test for diagnosis of bancroftian ﬁlariasis.
Parasitol  Today. 1997;13:401--4.
16. Hotez P. Measuring neglect. PLoS Negl Trop Dis. 2007;1:e118.
17. Hotez P, Bethony J, Brooker S, Albonico M. Eliminating
neglected  diseases in Africa. Lancet. 2005;365:2089.
18.  Lammie PJ, Fenwick A, Utzinger J. A blueprint for success:
integration  of neglected tropical disease control programmes.
Trends Parasitol. 2006;22:313--21.
19. Raso G, Utzinger J, Silué KD, Ouattara M, Yapi A, Toty A,
et al. Disparities in parasitic infections, perceived ill health and
access to health care among poorer and less poor schoolchil-
dren of rural Côte d’Ivoire. Trop Med Int Health. 2005;10:
42--57.255
0.  Fonseca EO, Teixeira MG, Barreto ML, Carmo EH, Costa Mda
C. Prevalence and factors associated with geohelminth infec-
tions in children living in municipalities with low HDI in
North and Northeast Brazil. Cad Saude Publica. 2010;26:
143--52.
1. Escobar-Pardo ML, de Godoy AP, Machado RS, Rodrigues D,
Fagundes Neto U, Kawakami E. Prevalence of intestinal para-
sitoses in children at the Xingu Indian Reservation. J Pediatr
(Rio J). 2010;86:493--6.
2. Mandal NN, Bal MS, Das MK, Achary KG, Kar SK. Lymphatic ﬁl-
ariasis in children: age dependent prevalence in an area of
India endemic for Wuchereria bancrofti infection. Trop Biomed.
2010;27:41--6.
3. Witt C, Ottesen EA. Lymphatic ﬁlariasis: an infection of child-
hood. Trop Med Int Health. 2001;6:582--606.
4.  Molyneux DH, Hotez PJ, Fenwick A. Rapid-impact interven-
tions’’: how a policy of integrated control for Africa’s neglected
tropical diseases could beneﬁt the poor. PLoS Med. 2005;
2:e336.
5. Ottesen EA, Duke BO, Karam M, Behbehani K. Strategies and
tools for the control/elimination of lymphatic ﬁlariasis. Bull
World Health Organ. 1997;75:491--503.
6. Taylor MJ, Turner PF. Control of lymphatic ﬁlariasis. Parasitol
Today. 1997;13:85--6.
7. Mani TR, Rajendran R, Munirathinam A, Sunish IP, Md Abdul-
lah S, Augustin DJ, et al. Efﬁcacy of co-administration of
albendazole and diethylcarbamazine against geohelminthiases:
a  study from South India. Trop Med Int Health. 2002;7:
541--8.
8.  Critchley J, Addiss D, Ejere H, Gamble C, Garner P, Gel-
band H, et al. Albendazole for the control and elimination of
lymphatic ﬁlariasis: systematic review. Trop Med Int Health.
2005;10:818--25.
9. Oqueka T, Supali T, Ismid IS, Purnomo, Rückert P, Bradley M,
et al. Impact of two rounds of mass drug administration using
diethylcarbamazine combined with albendazole on the preva-
lence of Brugia timori and of intestinal helminths on Alor Island,
Indonesia. Filaria J. 2005;4:5.
0. Supali T, Ismid IS, Rückert P, Fischer P. Treatment of Brugia tim-
ori and Wuchereria bancrofti infections in Indonesia using DEC
or a combination of DEC and albendazole: adverse reactions
and short-term effects on microﬁlariae. Trop Med Int Health.
2002;7:894--901.
